Background A new pre-triage screening tool, Nature of Call (NoC), has been 46 introduced into the telephone triage system of UK ambulance services which 47 employ NHS Pathways (NHSP). Its function is to provide rapid recognition of 48 patients who may need immediate ambulance dispatch for Out-of-Hospital 49 Cardiac Arrest (OHCA) and withholding dispatch for other calls whilst further 50 triage is undertaken. In this study, we evaluated the accuracy of NoC and 51 NHSP in identifying patients with potentially treatable or imminent OHCA. 52 53 Methods This retrospective, observational study reviewed consecutive calls to 54 a UK ambulance service between October 2016 and February 2017 in which 55 NOC, and then NHSP were applied sequentially. Only those calls for which a 56 corresponding electronic Patient Clinical Record (ePCR) was available were 57 included. Sensitivity and specificity of NOC and NHSP for recognition of an 58 OHCA were determined by comparing allocated priority dispositions with an 59 OHCA Treatment Registry (OHCATR). 60 61 Results Of 96,423 calls received, 71,373 were reviewed. For 590 (0.8%) of 62 these calls, the patients received treatment for OHCA. NOC identified 458 63 OHCATR patients; NHSP identified 467; together they identified 496. NoC 64 captured 29 patients not identified by NHSP; NHSP captured 38 patients not 65 identified by NOC. For NOC sensitivity was 77.6% (95% CI 74.1 to 80.8) and 66 specificity 86.9% (95% CI 86.6 to 87.1). NHSP sensitivity was 79.2% (95% CI 67 75.7 to 82.2) and specificity 93.4% (93.2 to 93.6). NoC and NHSP combined 68 had a sensitivity of 84.1% (95% CI 80.9 to 86.8) and specificity of 85.3% (95% 69 CI 85.1 to 85.6). 70 71 Conclusions NoC and NHSP call categorisation each achieved similar 72 sensitivity for the identification of OHCATR, identifying most of the same 73 patients, but each captured unique patients. Using both methods sequentially 74 improved accuracy. The 16% of OHCATR patients not identified by either 75 method present a challenge to ambulance dispatch systems. 76 77 78 79 3 Registry Manuscript v4.0 (clean) 18/12/18 Introduction 80 81 Emergency ambulance services in the UK have seen year-on-year growth in 82 the numbers of calls received.¹ This is placing increasing pressure on the 83 traditional operating model, whereby most calls trigger the immediate dispatch 84 of ambulance resources. A recent review of ambulance dispatch, the 85 Ambulance Response Programme (ARP),² has led to the introduction of a 86 national policy of only dispatching ambulance resources after telephone triage 87 has concluded ('dispatch on disposition'); specifically, when either a category 88 associated with a priority disposition is allocated or 240 seconds have passed 89 without reaching a priority disposition. The aim of this policy is to increase the 90 efficiency and appropriateness of ambulance care delivery, by taking a more 91 considered approach to the management of lower acuity patients. 92 It is essential that there is minimal delay in attending higher acuity patients 93 who require an immediate response, particularly those who are having, or are 94 in imminent danger of having, an out-of-hospital cardiac arrest (OHCA). 95 Although this ultimately is a small group of patients (only 0.6% of emergency 96 calls are triaged as OHCA and only 8% of these are later confirmed as true 97 OHCA),³ for this group of patients small increases in the time taken to provide 98 interventions may reduce the chances of survival or increase the risk of 99 sustaining life-changing neurological deficit.⁴ A rapid and accurate telephone 100 triage system is therefore vital for identifying those patients in immediate need 101 of treatment. 102 Two telephone triage systems are currently in use by UK ambulance services: 103 NHS Pathways (NHSP) and the Medical Priority Dispatch System (MPDS) 104 (Medical Priority Consultants, Salt Lake City, Utah, USA).The most recent and 105 relevant study of the accuracy of NHSP, regarding the identification of OHCA, 106 estimated sensitivity of 75.9% (95% confidence interval [CI] 74.3 to 77.3) and 107 specificity of 98.6% (95% CI 98.6 to 98.7).⁵ Due to the perceived impact of 108 NHSP on speed of triage, the NHS England ARP has implemented a rapid 109 Key messages 217 Results 218 In the four-month period between 26 October 2016 and 15 February 2017, 219 71,363 calls were received by the East/West hub for which there was an 220 associated ePCR. Among these calls, 590 (0.8%) patients were recorded on 221 the OHCATR and 70,773 (99.2%) were not. Sensitivity and specificity are 222 8 Registry Manuscript v4.0 (clean) 18/12/18 presented for NoC alone, NHSP (post-NoC), and NoC and NHSP combined 223 (Figure 2). 224 225 226 227 Nature of Call 228 9 Registry Manuscript v4.0 (clean) 18/12/18 A total of 9,754 eligible calls (13.7%) were allocated to Category 1 by NoC 229 (figure 2). Of these, 458 (4.7%) were on the OHCATR. Of those patients who 230 were not allocated to Category 1 by NoC (61,477), 132 (0.2%) were on the 231 OHCATR. 232 233 The sensitivity of NoC (probability of being allocated to Category 1 by NoC, if 234 on the OHCATR) is estimated to be 77.6% (95% CI: 74.0 to 80.9); the 235 specificity (probability of being allocated to Categories 2, 3 or 4 by NoC, if not 236 on OHCATR) is estimated to be 86.9% (95% CI: 86.6 to 87.1). 237 238 NHS Pathways 239 A total of 5,118 eligible calls (7.2%) were allocated to Category 1 by NHSP 240 (figure 2). Of these, 467 (9.1%) were on the OHCATR. Of those patients who 241 were not allocated to Category 1 by NHSP (66,245), 123 (0.2%) were on the 242 OHCATR. 243 244 Sensitivity (probability of being allocated to Category 1 by NHSP, if on the 245 OHCATR)=79.2% (95% CI 75.7 to 82.2). Specificity (probability of being 246 allocated to Categories 2, 3 or 4 by NHSP, if not on OHCATR) was estimated 247 to be 93.4% (95% CI 93.2 to 93.6). 248 249 NoC and NHSP combined 250 A total of 10,882 eligible calls (15.2%) were allocated to Category 1 by NoC or 251 NHSP (Figure 2). Of these, 496 (4.6%) were on the OHCATR. Of those 252 patients who were not allocated to Category 1 by NoC or NHSP (60,481), 94 253 (0.2%) were on the OHCATR. 254 255 Sensitivity (probability of being allocated to Category 1 by NoC or NHSP, if on 256 the OHCATR)=84.1% (95% CI 80.9 to 86.8). Specificity (probability of being 257 allocated to Categories 2, 3 or 4 by NoC or NHSP, if not on OHCATR)=85.3% 258 (95% CI 85.1 to 85.6). 259 260 Of the 590 patients identified on the OHCATR, 94 (15.9%) were not allocated 261 to Category 1 by either NoC or NHSP. Of the 496 patients who appear on the 262 OHCATR and were allocated a Category 1 disposition by NoC or NHSP, 429 263 (86.5%) were identified by both systems, 38 (7.7%) by NHSP alone and 29 264 (5.8%) by NoC alone. 265 266 267 Discussion 268 This study provides evidence that the sensitivity of the Nature of Call (NoC) 269 screening tool and of the NHS Pathways (NHSP) triage system, in identifying 270 patients who require treatment for OHCA, are similar. Therefore, even though 271 NoC requires only a short interaction with callers, it can save time compared 272 to prior standard care while still identifying approximately 80% of those on the 273 OHCATR. These measures of sensitivity for both NoC and NHSP are similar 307 appropriate response to the problem, as it does not in itself prohibit (and may 308 facilitate) rapid ambulance dispatch to the highest acuity calls compared to 309 NHSP alone or MPDS triage. However, because no triage system is perfect, 310
What is already known on this subject?
• There is evidence that current ambulance telephone triage identifies between 76% and 83% of OHCAs. • NoC is an OHCA screening tool, applied prior to full NHSP triage, which aims to speed up ambulance dispatch for this group. If this benefit is to be realised, NoC must be accurate. What this study adds?
• In identifying patients on an OHCA treatment registry, the sensitivity of NoC, by itself, is similar to NHSP but allows earlier dispatch of ambulances. • Accuracy is enhanced when NHSP and NoC are used together.
• NoC and NHSP identify many of the same patients, but each also identifies a unique group. Registry Manuscript v4.0 (clean) 18/12/18 screening tool at the beginning of NHSP known as Nature of Call (NoC). NoC 110 is primarily a patient safety strategy, intended to support the move to 'dispatch 111 on disposition'. It aims to do this by hastening the identification of the most 112 urgent cases, so that they are not disadvantaged by the additional time 113 required to complete full triage before dispatch. The ability of this system to 114 accomplish these goals has not yet been evaluated. 115 The aim of this study was to estimate the diagnostic accuracy of NoC in 116 differentiating those who may require treatment for OHCA from all other calls.
117
NoC was evaluated in isolation (in recognition of its role in delaying the 118 dispatch of some ambulances), in comparison with NHSP for the same cohort, 119 and also in combination with NHSP (reflecting their sequential application and 120 interrelated functionality). response category is assigned ( Figure 1 ). After the call has been screened 147 using NOC, more information is taken using NHSP (NHSP version 10.0.08) 148 and another response category is assigned. 
